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(54) ORGANIC EL ELEMENT AND ORGANIC EL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element and its manufacturing method in which its 
manufacturing is easy, degradation of luminescence 
characteristics by oxygen or moisture is avoided, and 
generating of a dark spot is inhibited. 
SOLUTION: In the organic EL element formed by 
sandwiching an organic EL layer 13 between an anode 12 
and a cathode 14, the cathode 14 has a laminating 
structure constituted of a 1st electric conduction film 
14a contacting the organic EL layer 13, which includes 
an alkali metal or an alkaline earth metal, and a 2nd 
electric conduction film 14b containing at least one sort 
of metals chosen from a group which consists of Ru 
(ruthenium), Rh(rhodium), Ir(iridium), Os(osmiumX and Re 
(rhenium), or the oxide of those. 
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ButB*«EL®tcgtt1-5mi®»«i^t. Ru Out 

, Rh {v'y^J>.) . I r (-rUv^l^A) . O 

Iff 2 ro^ms^t <o«fi«ig^iri-5 r t 1 1-5* 

Bf)IBW«E Lgtc^ftbl-SH 1 (O^SIgt. T i NSI, 
XI4T i NtT i i: ©iMUK/J^^'feSB 2 (D#fl:Ki <0 

m^-^tfH 1 <Dmmmi:i^^i-6xMt, 20 

HulElgl ro^«)KO±tiRu (/Wt^-^^A) , Rh (n 
i^^^I^) . I r U y , Os & 

1 a«^jRXIi^:C>ie'ft:«^5r^JlLTm 2 (7)3^«lSSr 
Jl^^-r 5 IS i: 4:^1- 5 ^ t 1 1- 5 E L 

w\ummtmsi^mELmt(Dm\c. ru (/i-x^!? 

i.) , Mo (^y:/xv) RtJ^V (/<-^-v;<?A) d^tj^^i 30 
art ^1#«|iti:1-5*tt6E L*^„ 

mU^ME LlroXCiT/u;!; y ^«X(±T/w* y 

[|f*96l *«ELl$rf*fife-r5^y-7-<7?*=S:ft 
i:S:i|#mt-t2)*«EL 
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■tir^XSt. 

[0 0 0 ii 

ilEL (electroluminescence) g ?rttA/fc'1f iSW^IS 

EL*^&t>'^roMit;^)fe> Mmcmicw*^EL*i^ 

[0 0 0 2] 

(^■«|LED) d^ae ^tt-CVN?,., *«EL*^li«« 
t). I.-ot^*©iE;^LEDirJtKLTlS$t'iM3t7°n-fe 
[0 0 0 3] ttc. *«EL*^-H. m^E^»ffl«SW 

t\^^'>n.^.r-hi>o MIC, ^<iEL«?-(4|l{*:*^-T-& 
ltffitliffit<Dia;cEL|8*S MELS) ?rRA/fc- 

#a#;"t'fc5 I TO (indium-tin oxide : V'v''? 
jt^X) ^fc. It1il:i(4, Na ("thy 

, Na-K (-^-hy <yM,-:ti'J ^J^) -g-^. Mg 
(•T-^^^^v-r^A) , Li (y^!?A) . Mg/Cu (-T 

[0 0 0 4] EL^^gdii. «;<LliAl , BeB 
q3 . DCM. DPVB i. ^-f^^) YVm^WM!-^ 
^y ^i^ii:";43ifflv^f>n-5„ -SSlfl^f^. <g:55-^^EL^± 
Sfi^^feT'f^S^ix, i«5)-^^EL^)tSl4xtV=J 

[0 0 0 5] fl■«EL«^■£Dlf)f^L^V^{t«)I^ 

T. Ruo ttm-r^) , mt^'j-:fTy (ijxt, mo 

uo, MoOXttvo^^ej^<eSg(4, x/N-y Officii 9 

[0 0 0 6] tr5T% *1lEL*i^T?(l. e^^^ffl 



3 

■tit. mms.xi7k^j^<Dmmcx'o^^^mi!)mTL. 
m x-mm-ti^timm^iix 

V^5„ ^LX. m±m(OUmtLX. e^, y<yi^^ 
[0 0 0 7] 

^£bib. #P¥7- 1 6 9 5 6 7 ^i'M.i^^ Hfc^r«E 

[0 0 0 8] Sfc. HUi^©^n<, i!if^L^V^tf«JES:ffi: 

<-t-5fc*lC, RuO. MoOXnvoi^hfj:iy<y7 

^.i^hi, MxL(i\ ^^^-^y^'fc-CRuO^ 15:3 OCA 
»i|:$(cffMLJ; 5 ir-rsi. ift^i^s o o-i o o o 

10 0 0 9] lEtc. *«EL*^-(cj;S7yi^^7-roiii 
[0 0 10] ±ffiP«is^j>i^;^x^<f^n7tt) 
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ffiK>(aiOi;d5/h$<, M^&^ac^^^^E5itT-tSfl-«E 
[0 0 11] *i&g^j4, 

[0 0 12] 

[^ffi?r«f^1-5fcJ6<D^g:] i (cfeftco^flr 

«EL«i^li> ^11tltSi:roffl(c*aEL«^ttA.T- 
ffM$nfc^^EL*^^c*J^^T. miiafefes. T/ui; 
10 y ^MX(4r/W;i; y ±a^S^#;^^MfE*«E Lllcft 
tt-rs^l co^^IKi:. Ru , Rh (n 

v?!?A) , I r (-Yyv^I^A) . Os 5. 

1 1 a<o^SX(4^©il{t;!feS:^tp^ 2 roai 

[0013] Ru, Rh. Ir. O s RU^R e ^©2|i* 
^M§r^tf|l2<7>^«)gf4, Ru, Rh, I r, O s S. 
tJ'R e ^co2flft^JS;is^fkt-S r 1 13 J; 19 , ^ i (7)^* 
m^n^mmii\^':^<DmKi:Vi^-fi, ifc, Ru, R 
20 h, I r, O s STJtR e l|(D!|lj^:&JR{i:, -^-OK^ki^ias 

i^ll, T/W;* y ^M3^(4T/P* y ±li^jSS:^tf^ 1 W 

[0 0 14] W,1(D-%mmh LT, T i Nl^, 3l(iT i 

NtT i ttoagmt^^LTt, i^«i{3|g 1 ro^mji 
roi^v^*«EL^^^5r^»sr t;4ST-^-5o immimz 

30 Jc|a«©iS-SlEL*^©^it;^Si;t;v>T{4, »«±|:: 

fifeL, ^©±(CRu, Rh, I r, O sXl>*R e;6^f3/i 

mnrWM\^x. ii2(D^^)ii§rff^fiK-r?.o 

[0 0 15] *3SB^(3tJ^^T(±, ^ffi, **|ELS&o; 
ttffiolllfls^^feg^lK-eStS < T t , ^2 <^3r«|^ 

\zX.'0%\(Ov^mm'^(OT )Vts y ^JSXdT/i';*; y ±S 

40 *?fcoTftffitt;55i^V^^^«EL«^>&, ^B(iSiit--5 
*Pff*Jl4fciett(D^^EL^^»c*5 
V^Tfi, ^ffiirW^ELStwmi', Ru (/i-x='> 
i^) , Mo (^y:/x>) ^t/V (^^^v^'izi^.) 

E L mm(n^m(ojf.im.\\:. ^^tL^<yy rm^^\.x\^ 

io 

[0 0 16] m^tt. :^y-<y'$'m\Zi.'0. Ru, MoS. 
50 7°7X-7^'fli3?.tt^fll^<k7ti:*(^;^iticJ;i9, ^mi^w 
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[00171 6 izmmn^mE l^^sb 

tf, [3- (4-T/P^yU7 3.=/U) 

ri:(iJ;i?*Sft;45^{t:L, ^^^'^(DmMmiat^Zxm 10 

[0 0 18] 

it'll, ^111 2 i: LT I TOIK;S5|«J2 0 0 OAolf:^ 
tCj#fiX$iXTl^5, ^« 1 2 CD±O^S(D®«t 20 

ll*-aELS (5g3tS) 13i:LT, [3- (4- 
T/udf/U^^-zl') SOOAo)?: 

[0019] 3E{C. LI 1 3 CD±(C(±. Itffi 1 4 

t\^xMs%:ttfmmm^h^j:^fBi nmmmi 4 a 

t, Ru^-&tf^«fls;6>C5fj:5m2(Da|ai^l 4 b to 

(Dmmmi4a<r>m^nmioooAxh'o. m2(Dm 

mMl 4 b<0)?$(4i^5 0 OAT-fc^o 2(1 1 T 

oi^pg^-r5tOTfl^c<. tfc*Ba^;5S;*:tv^««#:Sr 30 

5(OT-fcntf, ^ffil 2(l*^ilji1-5^1;i*:T'fc-5r 

[0 0 2 0] mi<nmm.mi 4 a si, itmmm'^'b^\'^ 
Tju:fy V ^mx^iT;u:^ y ±m^m^'st^mm#xfm 

II, MgAg, A 1 L iJ^U^L i F^^^ffl-f-Sr 

TT-^So rrr-d, ^2(73»fl;Kl 4 a llMg Ag;a^?5 
^£5'boti--5„ ||2(Oafl:lKl 4 bll, ±|S» 

Rus-^tj>3i«flfi;iK«$n5toT*fi/<(:<, mmizn 40 

r■tt;^l5;^v^5gl:^^. J:f*:&t)(^(i. ru, Rh, 

I r. OsRO!Red^^,/i.5»^^fciltR$n/c#«X(l 
-etDS|fb^(rJ;t)fM-rtltfJ;V\ Ru, Rh. I r. 

oT, Sf^klciiij^Sli 40^lltoWi^^^^5r ill 

[0 0 2 1] *fc, l|2(D^fl;Kl 4 b t LT, T i N 

R XIIT i NtT i tO^lK (T i N/T i RiV^ 
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^Zti^X't?>o T i NIKXU^T i N/T i IK 

t»''<ft)tl5r t(l^=CV\ 
[0 0 2 2] Sli, m2(^^«Kl 4 b LT, Ru, 
Rh, I I . O sRXJ^Re:/}^hf£^mi^bm^^)xti^ 

mxii^<ommi:tts^m,mi:. t i ni^xht i n 

^ixtz:^mm<Dmm(o^mELm^\c)o\,^x. mmi 2 
mm 1 4 ir^ftromiE^fnAp-r t , ^«e l« 1 

3;65^*t-So 

[0 0 2 3] :^mmmmAzi6i^xi-t. t/u* y ^m-e 

fc-5M g tr-atfH 1 <D#1;)K l 4 a ©±1CR u ^-g-tf^ 
2roa|^)Kl 4 b;^5J|^fig§J^TV^5roT^ W^EL^^ 

Tt, l|2ro^m^l 4b'^^roRu;65^fbLT^lW^ 
lilKl 4 a-^«^*(D«A§-ESJt-t-5„ tifoT, ^1© 

[0 0 2 4] rtviCiiJ. ^^ftOff^ffiCD^aEL*^- 

11, K*Xll*^irj;5^*#t±co*Mt:;eiS[Hl]e^n, ^ 

1 4 a(Omitimm^fl6(OX\ ^«ELSl3iBl 

12. *«E LS 1 3 RU!|tffi 1 4 

[0 0 2 5] JWT, JFJfgcO^^E L 

;^S«i i«±ffi^ffijci Tomi:t^2 0 0 0 Aoii:^ 

;=^»Si i»±«^ffiic^y [3- ^ 
Sri sooAoff^lc^Ku, 

EL«13t-t-5o 'iis. *||^ScOff$^(c:t3V^TIl, W 
SlELSl 3(OW*4;d\ iteW/Ky [3- (4-T/l'^ 

|CPg^$tl,2,t)C0-Cil/i< , 
te^>^»XI4i^5)-^^»<Da>!r<D^«|E L^^*t^Sf?r«ffl 

[0 0 2 6] ^■'<y^mi,^^<0. *«ELS1 3 

CDilCMg Ag^*5)l 0 0 OAroJl^ClfiKMLTlgl 

4 a ^ff^^SL. MI'Ru^S 0 0 A<Dl?$|Cj5)c 
IKLT|^2ro3^«Kl 4 bSrJi?^£i-?>. 1^^'X\ ^ 9 JV 
•^^^^SrfflV^TAuXllA 1^0#Jl?r;^^< 5/^y 

L, %m \ 2 5:^111 4 1'^;H^"tL^^Lfc->Prcoffi 

[0 0 2 7] /j;4o, Il2 1c^i-J;5tc. ^ISi 2^x h 
^'TT'ttlcffMU, 4Srl^1Sl 2(c*t-LB:^(C2:5 

-^W^ \ l±(Clg«cW^ttlEL|g^ 2i:^111 

4 1 5 h y ;^t^(c:ge?ij Lfc*^ 

mWt-f^ziit^X^^o ^(7)*^^Slc*JVNXlt, ^ 
h y ^'^MjKSSS^getP^I^, SE^i^lcM-S^ 
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10 0 2 8] sfc. if.%m\i. T^'T^^^v h y 

laSlC^-f-i^tC. Itffil 4 4-^®*fe(CffML. 7-'- 
^^16, «2?.#fc|&ai 7Xt;^ffi||l SlcSiE^^lfc 

^B^SfcSiJ^^-f-^r ttoij; 19 , BfM'7)|iitl^*^-r'5 10 
rto:^-^-. ^« 1 2 (l^ilj**iiroa« 

[0 0 2 91 ±lEll^6<7>J^1i^^*5v^r^l, mmi 

2c7)±(riEg:t*lELSl 3^?F$^L. ^^^^ELll 3 

<Di.\zummmi 4 5^ffMbfcm^l-ov^TmMLfc 

coff^tedl^ffi t E L ® i: 2. 7 T S ^^r-f- 5 20 

[0 030] ST, 1214 (a) d^-fi 3 l-s x!,/-<y^ 

iS y:^WSi.2\(D±.m\^ IT 0^2000 k 

wff^icfigjiL. HIS (T^as) 2 2i:-r5„ 

Sr300A(Ojf$t'fifeJitT/^->'7rl2 3i-f-5o ^ 
LT. 7>'7"iCj;o-CJqfi1-5RTA (Rapid Thermal 
Annealing) SieSr^seffl L. 7 0 0 °C(0?aS-e 3 ~ 5 f> 

r«i(o^BtraT=-/u (RTA) ^ff5o rweNprB^T- 

-/I'l-itt. ^<3'7 7l2 SOSffitDRu^-fk^iX 30 

T', RuOroSi@^5/J-$<. ^^2/7 7^2 3 co^ffitc::;^; 

[0 0 3 1] /^j/^r® 2 3 0l?$ (RTAmiO 

(±. ^<-;/7 7ii2 3(7)/?$;!i55 0 0 Alr®;t-5i:, EL 
5S*® 2 3 T-^^ Lfc3t;d5 A y 7 7 B 2 3 T-KltX $ 

7S2 3 0$ti|6ft LT{4. ±tfi©Ruiil,^(C't,MoX(4 
VSr«ffl-t5rt;aST-#5„ 40 
[0 0 3 2] iffci'. XfV-zi-x-f :^4^j*t'J:>9. ^<2/ 
7rl2 3C0±(C7K!J [3- (4-T/U-^/U7i=/U-) 
^;i-7:t>'] $r»>)l 5 0 0 Acoff^iCjTSc^L, EL^3t 
B2 4t-t-S„ EL^)tS2 4ro*t^+l4±fEc04<y [3 

- (4_X7l.df/I.7:r.=/P) f-;r7:n:/] (CPg^^nS 

tjOT-(4^^<. ig;^^-^X(4ffi^^-^roa^«^«EL 

[0 0 3 3] ^LT. :^^<v^m^^'0 . *1tELl2 
4C0±(::A 1 L i 0 0 k(DW-^\Zfim\^. »1S 
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A 1 L i (cK^$nS'bOTii/i< . T/V13 y ^MXI4 
it. |gl(^lliS(OJglST'^tfcJ;5{-. ^ffi2 5S:2« 
[0034] gJlT. ilHOffSlE L?|l^$:IIEg(C»ljt 

^cSlJ^ufc^g*^cov^-cliiB^i-So W«e li 2 4 ratt 

i|S|-t LTTDP/A 1 q, S^fflV^, ±l5<7?:^j£lc i I? 

mEL*^SrJf^fiKLT. Sift V^^i^«^±Sra'J^ Lfc, 
^CD^*, ^^S'7rJi2 3;65/<CV^:^^f4%7t^*6mflE;)S 
7 V-efco/cO(C^L> ±|a*fe(Cj;'9/< y7 7S2 3 
«r?l^fifeLfc#^f4 3. SVir/it), Ltv^^t«J±CDffiT 

[0 0 3 5] ^^5/7 7^2 3 roSffiWDfla^SfJ^ 

Lfctr5. *3lifeO?»ltT'»4 5 0A~1 0 OAT-fco 

feo — ^^•;'77)ii: LTR u O2 :Sr:x-'^-y^5' y V^'' 
Lfc:»-a-{ls /N-y7 7S(^*Sco[Hfl:*S5 0 0 A~l 0 
OOAT-fcofco ^jiiScDff^^wfi-'att;*^ 
?l^^ixfc<. *lllte(OJi^«ilcj;ix{f, /^2/7Tg2 3t 
UTRu, MoXflVW^JSK^JfML. RTAlcJ;!? 
^•^-7 7tS2 3W«ffiSrgf|bbT. Hlf^Lt V^fjSmE$^ 
Tff-SWfvl^r^JiRuO. MoOXttV04:?i^fife1-5„ 
rcD^-g-. /^y7T«2 30«ffi?rMa#ralT'^ft:^-ltS 

<DX\ y<yy7m2 3n^m\^x^fm{hi>mfi^.^fi^ 

tTfc^«2 2 tlt1S2 5 i:<7)S^;JS[Hlj8$ix, 

[0 0 3 6] fiio, ^^nmmm^. ^mm^mm 

►)JP^i-SRTASM^ffiffltT/^S/77S2 3CD^B 

*i?^btfc;j^ i^-- y-w. 7'7X^^^bfe4fc(4i»ffi 

gf^bfelciJ; i3/<s'77ff 2 SO^ffiSrg^^k^-arTfc J; 

[0 0 3 7] U— !fBa*HiJ; >9^^-y7 7S2 3(0*ffi^ 

Sf-fb^-tirS^-a-fi. ^J;ttfXe C 1 1/— !f 5r« 

\Z.7.^^y\.^ /^5'7 7e2 3(0*ffi^®^raT-g!<t:^ 

-ItSo I— if-f-AcDi^-^/l-dr'-tl, 0iJ;ilf3 9Om 
J/cm' t-rS„ */c, 7°7XV^ft:felcJ;i9/<5'7 
7«2 3(75S®?rgEib$-ti:Sm^ll. K*^^tj>y7X 
TSr^^L. r.W7'7X-7tC/<.;/7rS2 3(D^ffiSr^ 

^^-y 771 2 3 ro^g^^jt^-f So 
mTJd. RFO2 7°7X^?£(cj;oT. feantFBl/Sn 0 
m.M^A 0 P a . /<!7— i)5 2 0 0WO*{4=r-7°7 
X-r^{t:^!!ia^|T9o 
[0 0 3 81 Ml-, »S^{bfe(-J;'9/<S'7 7S2 3W 
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ftL. RUO2 li^ffi^ttJ^ii-^o :itih(D:^mcX^y< 

[0 0 3 9] {m3(Dmmmm) las, laen:^^?^ 

-r^cBE-efeS. *ll3fe(Off$^[i. y/u:fyy-(0^mE 

L«^iSg(7D»^^rfficD0iJ^^LTV^5o 1215 10 

(a) ^,C7^i'tX.o^^. ;^^^^SS3 l(OJ:ftiJ^B{;iI T 
0?ry^^N>yi^ y ^^i/L> i?$;ii5^^^2 0 0 OAOI TOJii 

[0 0 4 0] :^}:f>^-y'^:^^^m\^^^ . lo'y 
;^S«2 l±C0^^ffi^:^ffi(^7if y [3- (4-T/U=^ 

71-^:11^/^) ?r 1 5 0 0 AOJ? ^ t^l^KlK 

a«7)TOfl±|Bi7)^°y [3- {A-T;v-^/\^ya^^;\^) 

■So 

10 04 U -tUT. 05 (b) \z^i-i:o\^. #feM 

(R) &^^<Dmi^ (i-^ii^ib. m^mmmm 

(G) (B) ) ICA r F 1— -tf^Sr 1 

OOOmJ/cm' C0^{4^T',TO-rS, -ttlC±i!). U 

6 5 0nm) {C^g^tt. U—fm^^tltzn'^(DELm 30 
*^I4. *S:ft*5g<^j:o-Cl^fe (^6*»5 1 Onm) 
\Z§tyt-r^^Oi^fj:i>. HIS (b) r'(±, ^)^ELl(D 

[004 21 Tifc. l^-- !f)tcD,BBM^Si:ELM?tSO 

i^h^o m-. 0 6 (a) EL^*S(7> 
5 *>. fffeiU^ffi^fCA r F W—f-'^S: 4 0 0 0 m J / 
cm' ©^{4:-CM*f-r5„ ^tUCX'O. U—fmkt^tl 40 
fcSP^OEL^Tt^ii, *Se;i5JE('M<^.£o-C*fe 
(&ft*^4 6 0nm) (C^Tt-f^ J; P l-/i5„ 0 6 
(a) T'lt, W«EL^(D9*.W^«3fe-r5gP^?:3 3 

[0 0 4 3] ;^>:^^T^ y 7 j; t) , 0 e (b) 

|:i*-t-J;5(-> ELlg^as 3ro±(c»ffi (±sPflS) 

(-7;*- M/v?:^ K^-M^L. »*S.t>'m^XSSr»T. 

;<f7>^£^3 1 eO±fti]^ffi(CA 1 L i Sr2 0 0 0 AcOff 50 
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$(C;^/N-;/^!J>'^Lfc^. U'v'^ hfgiWA 1 L i IK 
Jf^fig^tiSo f^i^s ItIS 3 4(DW4l±±E<^A 1 L i I' 

[0044] *llteroji^liT-{±v ±Jfeo*a< . tfjt 
*«EL13 3^H*»»C:J>*ili-5 K^-Y^yf-V 
h:65{g;^$tl.2)o ^LT. RGB 3fe(73iii*^t)0 

[004 5] ±fs*ife©ff$^T'i±^ffi (T^pm 

S) 3 2cD±(Cii:^EL^*M3 S^ff^fiKL. EL^Jt 
S3 3©±{Cjt^ltffi (±ffl5^«) ^A^m^X^tzi^. 
laffiS 2 tEL^^tSS 3 S.t>*EL^)tl3 3 

i:±g|5«S3 4 iroP^ro/>7i< t t-;&l^/-<s'77S^ 

[0 0 4 61 (#El) ^Stlttet(DFfl{C*«lELl 

i\ y ^my.\VTivu y ±«^M5r^^Sfria^a 

ELllC^Wil-S^KOsSmilt. Ru 

A) , Rh (nv^-^A) , I r (-ryv^!>i») . Os 

R0R e (u-^-^A) t ^iSSPii^ til 

ELJg^, 

[0 04 7] (#te 2 ) ^ffi i i^ffi i orBlfC^ttlE 
?ri*A.Tf^fig$i^fcW«EL^^^Ct5V^T. ffilEltffi 

T7i';& y ^MXIlT/i-* y ±s^Ji5r^;zy^Huta#a 
ELSCi^jSi-rS^l TiN^. XI4T i 

N t T i i: (r>mmm- n-^m^ t (ommmm. 

(f+133) l»«tfiffitwM^'*ttlELl^«^T'fM 
^ixfc*«IE L^^•t::*JV^T. T/U;<7 y ^mX(±r/u* 
y ±^^R^#^HtilS*«E Lllc^MfSfS 1 ©afm 

Ru (/Ux-'>A) , Rh (dv-^A) . Ir- 
C^yv'-^A) . Os (;^-;^5'>A) S.t>'R e (l/nr> 
A) 1)^hfii^mt^hWR^i\.f^'i^U< irfc law^JSX 
(i^co^'fti^Sr-^ifBit. T i NBi. Xt±T i NtT i 

[0 0 4 81 (#154) S«i:(c:^ffiilrff^fiK-t-5XS 

i:. mII5^ffico±(^:t^tEL)l?rffM-r5Xigi:, SfitB 
*«E Lg(0±(C7-/w* y ^«Xli7/i'* y ±S^S?r 
^tf IB 1 6 XS . tiFiaB 1 roafm^ 



(7) 

11 

0±(:iRu , Rh (nv/i>A) , I r 

(-fye^-^A) . os (:t;^$>>A) st^Re (u-^-? 

[0 04 91 (#155) ^<ii^ffii:<oretc:#aELg 

mrlS^ttlELSiOWiC, Ru (/W-r = '?A) , Mo 

^^Mc'pfK. bhimn^m^^^. Huia*«ELS 10 

mi+5*«IELig^^„ 
[0 0 5 0] (#tS6) »:K±t^^«^fM-t5lS 
mitfil*Sro±l:iRu. MoS.O=V;4^ib/<e.5l¥/!i^ibjP 

SiS^bXSi. Hfite/<2/7rl»±('*^ELl?r?l?fi)c 

i:^!!tmt-f6*-«lEL*T-»KiS^fe 20 
[0 0 5 1] (#12 7) Bf||E^^,y:7rg5:5 0 OAt^T 

ELS^©ilig;^S„ 

(#E8) StiE^ffiS^fkXST'fi. ^B#rB^7--/u (Ra 
pid Thermal Annealing ) iC<t !? BUtfi^'^ y 7 r S<^^ffi 

ro^ ^ifft $ -fr 5 r t ^&!|#i!c i 1- 5 #15 6 (^iai?ro*« 
[0 0 5 2] (#t5 9 ) mtmmmitTMX'^t. u-^ 

m i -r ?>#i2 6 (cfe«(o*^ E L 

^#mi:t--5*«E Lm^mwio 

[0 0 5 3] mW. 1 1 ) milE^r«IE LSI'. 
tiJ«^*i-5rt^#mt-rS#!El 0ii!2®rofl-«IE 

(#iai 2) mwincmi<Dmm^fmi-6JiUt. m 
xst, siiis#«SELS±i-^2omfli^?^fiK-r5xm 

[0 0 54] (#|B1 3) sufe^r®EL«roW*4i: U 

i^#iti:-t-'5#lEl 2|cE«t0^r«lEL«/T^ 
[0 0 5 5] 50 
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^m^ttf^lomMmt, Ru, Rh, I r, OsR 

T-®at-r5rt;6ST'^5. ^2 LTT i N 

m. XiiT i tT i Ntro«^K5rfi5fflLfc#g-t. 1^ 

[0 0 5 6] ^^BJWftbO^aEL^^-ICitV 
li. ^ffit*«lELJitroF,g{C, Ru. MoSt;:V*»C> 

rSi^l^. R/^s'7TJi'^^1«ELSffi!l«B»^;45. 
M^|gT=-/W, u-f-'T^-zU. 7'7X-r^^t:X(4^ 

[0 0 5 7] Ml-, *:*§^»*1iEL«^SSf±. fl-^ 

[0Ewffi^/j:i«0^] 

[0 1 1 m 1 (±*^§gcDii 1 (Dmmommo^mE lb 

[112] ig2(±*^0^(Om«|im(Off^#,(D^:SEL3g 

[0 3] msa:^mm<Dmi<^MmiDmm^Ti'y'^y 

[04] ia4(±*|gBJ(0||2(0^]KiDff^liroWmEL3R 
[US] ia5i±;*:%PJi7)||3C0|lifei;5ffJSC)WmEL» 
[0 6] lll6(i*^0J«|g3(D||jiroff^^,(O*mEL^ 

11, 2 1, 3 

1 2. 2 2, 3 2- -ffllSs 

1 3, 2 4. 3 3 -^r^ELg (EL^itl) , 

1 4, 2 5, 3 4 "^fli. 

1 4 a -mi<ommm. 

1 4 b--^2ro^maf. 
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